MESSENGER Observations of Reconnection and its Effects on Mercury’s Magnetosphere 


James A. Slavin (1), Brian J. Anderson (2), Daniel N. Baker (3), Mehdi Benna(4,5), Scott A. 
Boardsen ( 1 ,5), George Gloeckler(6,7), Robert E. Gold (2), George C. Ho (2), Suzanne M. Imber 
(1,5), Haje Korth (2), Stamatios M. Krimigis (2,8), Ralph L. McNutt, Jr. (2), Larry R. Nittler (9), 
Jim M. Raines (6), Menelaos Sarantos(l,5), David Schriver (10), Sean C. Solomon (9), Richard 
D. Starr (1 1), Pavel Travnicek(12), Thomas H. Zurbuchen (7) 

’Heliophysics Science Division, NASA Goddard Space Flight Center, Greenbelt, MD 20771, 
USA; 2 The Johns Hopkins University Applied Physics Laboratory, Laurel, MD 20723, USA; 
’Laboratory for Atmospheric and Space Physics, University of Colorado Boulder, CO 80303, 
USA; 4 Solar System Exploration Division, NASA Goddard Space Flight Center, Greenbelt, MD 
20771, USA; ’’Goddard Earth Science and Technology Center, University of Maryland, 
Baltimore County, Baltimore, MD 21228, USA; 6 Department of Astronomy, University of 
Maryland, College Park, MD 20742, USA; ’Department of Atmospheric, Oceanic and Space 
Sciences, The University of Michigan, Ann Arbor, MI 48109, USA; 8 Academy of Athens, 
Athens 11527, Greece; department of Terrestrial Magnetism, Carnegie Institution of 
Washington, Washington, DC 20015, USA; ’’’institute of Geophysics and Planetary Physics, 
University of California, Los Angeles, CA 90024, USA; “Department of Physics, Catholic 
University of America, Washington, DC 20064, USA. ' ’Astronomical Institute, Academy of 
Sciences of the Czech Republic, 14131 Prague, Czech Republic. 


During MESSENGER'S second and third flybys of Mercury on October 6, 2008 and September 
29, 2009, respectively, southward interplanetary magnetic fields produced very intense 
reconnection signatures in the dayside and nightside magnetosphere and very different system- 
level responses. The IMF during the second flyby was continuously southward and the 
magnetosphere appeared very active with very large magnetic fields normal to the magnetopause 
and the generation of flux transfer events at the magnetopause and plasmoids in the tail current 
sheet every 30 s to 90 s. However, the strength and direction of the tail magnetic field was very 
stable. In contrast the third flyby experienced a variable IMF with it varying from north to south 
on timescales of minutes. Although the MESSENGER measurements were limited this time to 
the nightside magnetosphere, numerous examples of plasmoid release in the tail were detected, 
but they were not periodic. Rather, plasmoid release was highly correlated with the four large 
enhancements of the tail magnetic field (i.e. by factors > 2) with durations of ~ 2 - 3 min. The 
increased flaring of the magnetic field during these intervals indicates that the enhancements 
were caused by loading of the tail with magnetic flux transferred from the dayside 
magnetosphere. New analyses of the second and third flyby observations of reconnection and its 
system-level effects will be presented. The results will be examined in light of what is known 
about the response of the Earth’s magnetosphere to variable versus steady southward IMF. 


